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I. INTRODUCnON 

corapte* since it kvoJyes * 5erks uf poStSlJ of P™ 0 "**^ * relatljy 

there k a proems of maturation and ~ ^S^." 5611 ^ extreme event/ 
a^ni^ and bio , ogiaU J^SSSS *»* Prides *e collagen fibril, w£ 
and reconstituted into fibrils or the fimL^teSi £ ^ ^ eXtracted ^n, tissues 
«c) can be cross-linJced and^iS ^2 ^ PericanJiuT 
prompted us to attempt to use SMchtiSS ^J^^^™- * * cL^TS 
^gen composites, or modified I pS!S? e m"" °T of cXgenT 



Our own intet** this ^ b^""^^^.^ 151 ^^^ replaces. 

" ^ "o^I^Ko coS ^dr^^r^ 01 ' ** ^aldehyde 

aldehydes tested, 5Uch « formaj^, S£? ° f ^ Ve ^s-ilafe.* 0**r 

thorny and chemicajjy stable crosiS^SL^ ^ I nor did lb *V derate the 

The practical apphcadon introduced by glutarahfenyde. 

Provide suitable prcsthedf^^ feSLS ^ COuW ' ^5 

«P«im«nt w a5 deviled to ^yEtT^S^r S 1 "***^*- 3 ' A very ampfc 
wllagen framework of Vasc X 4^ VS? of ^ for their ability to SQb ilizeX 
and connective fe 5UeSi weW: fi^ avS ^T' VSdVc *- «-rrounding rnuscZ 
c^onaldehyde, acetaJdehyde, ££££££ ^ W "° h forn^dehydc 
IOUS ^^^ns of ionic s4nXX SS^r *£* aJdchyde "^var- 
coot.inex ^ exposed to ruZg S^Sftr^ <° - ^ 

tegrate rapidiy. After a few wee*, to £££2*^2?* *™ be »" *> deS- 

» quSBIgrinrgg^ ^develop 

enzymahc degradation, etc. proved JSi^^ 6 ^ shrinkage, 
.aged the implantation of to fc, * t* sai ^°^y and encow- 

humans. «° Similar studle, weii be"n7 o^T^S^ glmaraldehyde later that year into 
in Jaris, which result in dTiSSSJS iSS" - ?'? ^ 8nd ^« 

Unfced prosthesis. " ^ mb0n mto human * of first slutaraldehyde cross. 

Ths success that foHowed when <xosz.u«u~a — 

W3 ^ hnJccd xco °^ aerated fanotionaJ haan valve 



PAGE 19/24 ' RCVD AT 10117/2005 7:52:02 PM [Eastern Daylight Time] ' SVfcUSPTOtf XRF-6/29 * DfflS:2/38300 4 CSID:6123343312 • DURATION (mm-ss):08-26 



BEST AVAILABLE CO^^ 



10/17/2005 17:56 FA1 6123343312 



WESTMAN CHAMPLIN & KELLY 



©020 



M 

■Ml t 



* JV„ 



•ft 



38 



Volume III 




fibrouc infiltration, matrix degSSi JSj£,f * ^ impIants ' ^ includ * 
icity of unvoted gIutar a jd < *SThr^w5^^; ,m . mUaC rcjcCtion < s«*ifeation. to*- 
our laboratory „ w C |I ™^ o^Tl^ ' ^ ^ eVfiWs h ™ ^-u'^d 
of fte tapped ^onaT^^sTr^r US ^ ° f ^ «*» 

^ surface of the fibril, ^TS^y^^tl f*"^ to ^«4"nodify 
paricufcr. wt have bceTfJ^t ™ ^^T?*!* 1 ""^^"* 

or APD) as a treats of preventing or 5ni.iK;»i»> 7 , ?/ p ™f >aDe - 1 i I -<'»Phosphonicacid 
major reason for r, lllire of A^S«r oF implant,, a 

tests were adapted to ^ ourl^ Htli f 10 v *™ nucleatio A «l ciu i uptake 

blood-SDrfaee interphase was studio JJ dlffMent The 

piion. ai»d ATP release assays The bfaSlSrS!^ - ^ m,Crosco PJ'' P>«ht aggre- 
stitnted collagen fibril* of^kX 0fao !* Jtotoa and recon- 

of cross-linking and resistanee to WcJoffu iSiJ^,^ We f, *" to aS ** s ^ de ^ c 

munogemdryofcross-linkedcolIagrdSvedfo^r ? ° Ja£en imp,aM ' -"i* 8 in >- 
using procedure developed ipSEtfS R? ™ bssn * w "* v ^gatcd in rabbits 
insolubility of the croJSnJcSf 2 Toe K ^ " * ° VCrCOme * e ^ of 
represent the combined J^^Si^J^ TT** 1 ^Soa 
ftlrther understanding the ^£y^tZ^^ f hared thE c °mmon ^rest of 
properties. Some of the b£ZS<S« S^! ^ * ^'°^P » * biomaterial 
technology nta^ SSS^ZZZZ* ° nSmat£d from ^ -PP»cadoa of the 

H. CHEMISTRY OF GLUT AR ALDEHYDE 
A. Reaction of Modtf Amino Compounds wi* Gluta»UdeLvde " ' 
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FIGURE*. Time course of Iht fbcnuUon of the 265 nm ^orbing products 
m ™ xturcs ^twning 4 cenrawi amoam of GWnaticxaiioic BC kl 

W.DI AO tod mcrcoaD^HiTTOunte of ^futajraldchydt: <—> o.04 Af glutaraldehyde 
(«:1>, {. D.02 M glutaraldefaydc (2:1), 0 .005 itf gltitonddcbytfc (Q 5-1) 
Ajn>wi indicate new addhions of focrfold or mort ^ of gluuraJdefa ydc 
at each indicated rims poiaL Ninpedcal rtfiofi ^fl^t the *tetiv a moU? con- 
CtnlmiOnS of ^uwaWdiydtce-rnnicQhtxaiioic *cltf « WCh polm in toe Iota! 

rcacuon mbcrote. 

5- J! n |^ Qf J^ yl t ? IdU=5 Tn0diflwl - 11,15 refiscts an in the molecular length 

of the ghitanJdebyde polymers extending from the initial glutaraldehyde and lysyl residue 
reaction sites rather than an Increase m the actual number of cros^inkinir These 

ZZtSSZ f^fT ° bSC . rWi ° n ^ fi" elut^dehyde become, c^tedftok 
the solution by binding to reactive groups, subsequent addition of glutaraldehyde molecules 
can.es lheS a to add to those already reac** (Figure 8). When mHJHZ on! 2 of 
coUagen molecules this reaction will give use to large roolectilnr weight polymers of glu- 

B. Cross-Linking of Collagen in Tissue Matrices • • 

When dealing with fixation of tissues or of densely packed molecules such as collagen 
^ additional gables were introduced. Under these circumstances, penetration of the 
giutaraloehyde inofeculo* and accessibility to the reactive group on the proteins became a 
signhWissue.'' When dealing with whole tissues, this becomes a matter of concern even 
more so. Penetration at room temperature is definitely faster than in the cold. Glutaraldehyde 

25 ^"S?* Wt ° S ° fl anilnal ts5Des a ' e - liver > 0-7 mm in 3* at at room remperatUre 
while its ability to produce adequate fixation lags behind since it reaches a depthof only 

ii m ^ SamC /t" 0d ° f tirac - 24 ° glntaraldehyde penetrates to a depth of 
1.5 mm while good fixation reaches to a depth of 1.0 mm. However, the maimura 
pener^ion of human liver by 4 % gimaraldehyde in 24» hr at room temperature JTZ 

Zi^ZtLT *? 2 f,"™' Z*?"*" ^ have So^eZTdl 

on the pencjrat.Qn rate of glutaraldebyde into m liver.'"* A mixture of glutaraldehyde <2<fc> 
and formaldehyde (2%) was shown to penetrate human liver to depths of 2.0 2 5 and 5 0= 
mm in 4. 12, and 24" hr, respectively. 15 ' ' ^ 

as tS^nlT^T tiRSUC P^^ 0 " n * 1,16 ™«rbunty of its degree of reactivity 
as the Astanee from the surface increases, can cause problems when fixing tissues for electron 
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